Magneto-transformation of Clostridium pasteurianum to increase butanol yield by Mendes, Gabriel
Bioengineering Systems
| 13 |
Po
ste
r
5
Magneto-transformationofClostridiumpasteurianumtoincreasebutanolyield
GabrielPintoMendes1
1 - MIT Portugal Doctoral Program in Bioengineering, Department of Biological Engineering, University of Minho
pintomendes.gabriel@deb.uminho.pt
Supervisors:Manuel Mota, Universidade do Minho;  Leon Kluskens , Universidade do Minho; Senentxu Lanceros-Méndez,
Universidade do Minho;  Alan Hatton, Massachusetts Institute of Technology
The adoption of policies favoring the use of renewable biofuels [1] contributed to a steep increase of the availability of
crude glycerol (a surplus by-product from the production of biodiesel) which is expected to reach over six times the demand
by 2020. Clostridium pasteurianum is a gram-positive bacterium able to convert crude glycerol into economically valuable
compounds such as butanol that can be used as fuel additive. For this approach to become economically viable, an improvement
in the yield of conversion of glycerol to butanol is required which could be achieved through synthetic biology, tuning known
metabolic pathways of C. pasteurianum by shutting down or overexpressing specific genes. However, this species is known to
be hard to transform by conventional methods such as heat shock or electroporation. Magnetofection is a technique invented
by Plank and Bergemann in 2001 [2] that has been almost exclusively focused on the transfection of mammalian cells by
 directing DNA bound to magnetic nanoparticles (MNPs) into the interior of cells through the application of an external
 magnetic field [3]. The use of MNPs as vectors for transformation of bacteria is still unexplored and has the potential of
 improving the transformation efficiency of several key microorganisms. This project aims to establish the optimal conditions
for transformation of hard-to-transform bacteria by using MNPs with specific sizes and functional groups tailored for bacteria.
MNPs are being synthesized and tested using equipment from a spin-off company that produces an external oscillating
 magnetic field against gradually harder-to-transform bacteria (E. coli, B. subtilis and C. pasteurianum). The magneto-
 transformation efficiency of our MNPs is being compared with conventional transformation methods and with the commercial
MNPs that are normally used for magnetofection of mammalian cells.
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